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© Adjustment device for motor vehicle seats. 

© There is provided at least one swing arm (2) with 
a lower point (2a) of hinging to the structure of the 
vehicle (P), an intermediate point (2c) of hinging to 
the cushion (C), and an upper point (2b) of hinging 
to the back (D). The adjustment device is controlled 
by a motor (3) with which there are associated first 
and second motion transmission mechanisms which 
act on the cushion (C) and the back (D) of the seat - 
(S), respectively. The movement of the cushion (C) 
in a longitudinal direction with respect to the struc- 
ture of the vehicle (P) brings about corresponding 
angular displacements of the swing arm (2) and the 
^back (D) with respect to the structure of the vehicle - 
^(P). The second transmission mechanism, however, 
is able to produce an angular displacement of the 
Ogback (D) relative to the swinging arm (2), identical 
CO and opposite to the angular displacement of the arm 
^itself caused by the movement of the cushion (C) f as 
p^a result of which, during the adjustment of the lon- 
^gitudinal position of the seat (s), the back retains a 
q constant orientation relative to the structure of the 
motor vehicle (P). A disengagement member (6) 
O- permits the selective separation of the first transmis- 
sion mechanism from the motor, so as to allow the 
orienting of the back (D) relative to the cushion (C) 


held in a fixed position relative to the structure of the 
motor vehicle (P). 
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Adjustment device for motor vehicle seats. 


The present invention relates to adjustment de- 
vices for motor vehicle seats and concerns particu- 
larly a motor-driven adjustment device intended to 
be associated with a motor vehicle seat comprising 
a cushion which can be moved longitudinally rela- 
tive to the structure of the vehicle, and a back 
selectively orientable relative to the cushion. 

There are already known and used in the auto- 
mobile industry seats provided with motor-driven 
adjustment devices which permit the automatic 
modification of the longitudinal position of the seat 
within the passenger compartment and of the at- 
titude of the cushion and the back of the seat. 

The above are generally rather complex and 
costly devices in which at least one motor (typically 
an electric motor)is used for each movement func- 
tion . • 

The complexity, and the resultant high cost, 
have so far restricted the employment of such 
automatic adjustment devices to special vehicles or 
to top-class motor vehicles. 

The need exists, therefore, to supply a device 
for the adjustment of motor vehicle seats which is 
structurally simple and can be produced at limited 
cost, so that it can even be fitted to medium class 
and cheap motor vehicles. 

The object of the present invention is to meet 
this need. 

According to the present invention this object 
is achieved by means of an adjustment device for 
motor vehicle seats of the type defined above, 
characterised in that it comprises: 
at least one swing arm with a lower point of hinging 
to the structure of the vehicle, an intermediate point 
of hinging to the cushion, and an upper point of 
hinging to the back; 
-a selectively actuable motor unit; 
-a first motion transmission mechanism interposed 
between the motor unit and the cushion of the seat, 
for causing, as a result of the actuation of the 
motor unit, the longitudinal movement of the cush- 
ion relative to the structure of the vehicle and a 
consequent angular displacement of the swing arm 
relative to the structure of the vehicle; 
-a second motion transmission mechanism inter- 
posed between the motor unit and the back of the 
seat, for causing, as a result of the actuation of the 
motor unit, an angular displacement of the back 
relative to the swinging arm substantially Identical 
and opposite to the consequent angular displace- 
ment of the swing arm relative to the structure of 
the motor vehicle, so as to keep the back in a 
substantially constant orientation relative to the 
structure of the motor vehicle, and 
-disengagement means for the selective separation 


of the first motion transmission mechanism from 
the motor unit, so as to cause.as a result of the 
actuation of the motor unit, the orientation of the 
back relative to the swing arm and the cushion held 

5 in a fixed position relative to the structure of the 
motor vehicle. 

The device according to the invention therefore 
permits, with the use of only one motor unit two 
distinct adjustment functions, namely: 

70 -the adjustment of the longitudinal position of the 
seat relative to the structure of the motor vehicle, 
and 

-the adjustment of the orientation of the back rela- 
tive to the cushion. 

is In addition, the presence of the swing arm, 
which is connected to the structure of the vehicle 
at its lower end, to the cushion in its central zone, 
and to the back at its upper end, also brings about 
during the movement for adjusting the position of 

20 the seat in the longitudinal direction, an action of 
adjustment of the useful length of the upper sur- 
face of the cushion. 

Indeed, when the swing arm is oriented an- 
gularly about its lower point of hinging to the struc- 

25 ture of the motor vehicle, the cushion, which is held 
by the intermediate portion of the swing arm. de- 
scribes a displacement path whose amplitude is a 
fraction of the amplitude of the path simultaneously 
described by the back joined to the upper end of 

30 the swing arm. Thus, when the seat is moved 
backwards, the back describes a backward path 
which is longer than the backward path of the 
cushion. Similarly, when the seat is moved forward, 
the back follows a forward path of greater am- 

35 plitude than the forward path of the cushion. 

The overall result thus obtainable is an in- 
crease in the actual length of the upper surface of 
the cushion when the seat is moved back, and a 
reduction of this length when the seat is moved 

40 forward. In this way, it is possible to obtain a more 
precise adaptation of the configuration of the seat 
to the anthropometric characteristics of the users, 
preventing the thighs from being inadequately sup- 
ported when the users are tall (seat moved back), 

45 and the occurrence of the phenomenon commonly 
called "raised limb" when the users are small (seat 
moved forward). In addition, the path of swinging of 
the arm may be selected in such a way as to 
Impart to the cushion, during the displacement 

so movement, a corresponding tilting movement which 
produces a lifting of the rear area of the cushion 
when the seat is moved forward, and a lowering of 
this area when the seat is moved back. In this way, 
ft is possible to ensure the correct support of the 
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lumbosacral region of the user in every adjustment 
position, and also to ensure, in the case of the 
driver's seat, that the point of vision is kept at 
practically constant height. 

The invention will now be described, purely by 
way of non-limiting example, with reference to the 
appended drawings, in which: 

Figures I to 3" show a motor vehicle seat 
fitted with an adjustment device according to the 
invention, and 

Figures 4 shows the structure of the device 
according to the invention in greater detail. 

In Figures I to 3, a seat, indicated S, is in- 
tended to be mounted on the floor P of the pas- 
senger compartment of a motor vehicle, not illus- 
trated in its entirety. 

In correspondence with the seat S ( the floor P 
preferably has a rib or cross member T. 

In the seat S as a whole, it is possible to 
distinguish a sitting plane C (termed the "cushion" 
below, for brevity) and a back D provided at its 
upper end with a headrest H. 

The seat S is supported on the floor P by an 
arrangement of swing arms disposed both sides of 
the seat. 

The swing arms associated with only one side 
of the seat S can be seen in drawings. A substan- 
tially identical arrangement of arms is present on 
the other side of the seat According to a solution 
widely known in itself, at least some of the equiv- 
alent arms on the two sides of the seat are joined 
together by transverse stiffening members in a 
generally fork-shaped configuration. 

The cushion C, in which it is possible to distin- 
guish generally a front portion C A and a rear por- 
tion C b. is supported at each of its sides by a first 
swing arm I and a second swing arm 2 which also 
supports the lower end of the back D. 

More precisely, in the arm i which supports the 
cushion C in correspondence with its front area C A , 
it is possible to distinguish: 

a lower end la defining a point of hinging of the 
arm to the floor P of the passenger compartment at 
the front of the cross member T, and 

an upper end lb defining a point of hinging to 
the cushion C. 

On the other hand, in the second swing arm 2, 
it is possible to distinguish: 
-a lower end la defining a point of hinging of the 
arm to the floor P of the passenger compartment at 
the rear of the cross member T; 
-an upper end 2b in correspondence with which the 
arm 2 is joined to the back D, and 
-an intermediate zone 2c in which the arm 2 is 
hinged to the rear area C B of the cushion C. 

The arm 2 has a generally angled configura- 
tion. 


In particular, the lower end 2a and the inter- 
mediate zone 2c are in relative positions such that, 
when the seat S is in its most rearward position - 
(which is that illustrated in Figure I), the tower 
5 hinging point defined by the end 2a and the point 
where the cushion C is hinged to the intermediate 
zone 2c are aligned along a straight line X forming 
an angle of the order of 45-60° relative to the 
vertical. 

w When the seat I is moved towards its most 
forward position (which is that shown in Figure 2). 
passing through a series of intermediate positions • 
(one of which is shown in Figure 3), the straight 
line X moves gradually closer to the vertical. 

75 The overall effect thus obtainable is that of a 
raising of the rear area C B of the cushion C when 
the seat S is moved forward, and a lowering of this 
area when the seat S is moved back. 

In addition, the fact that the cushion C is Joined 

20 to the arm 2 in correspondence with the intermedi- 
ate area 2c while the back D is supported by the 
upper end 2b of the arm means that, when the seat 
is moved longitudinally relative to the structure of 
the motor vehicle, the cushion C describes a path 

25 of movement the amplitude of which is a fraction 
(approximately of the order of a half when the 
intermediate zone 2c is about halfway between the 
ends 2a and 2b of the arm 2) of the amplitude of 
the path simultaneously described by the back D. 

30 Indeed, the longitudinal movement of the seat 

S involves a swinging of the arm 2 about the lower 
- hinge point 2a and, as the arm is rigid, the angular 
amplitude of the swinging movement of the arm 2 
being the same, the amplitude of the paths of 

35 movement of the cushion C and the back D are 
respectively proportional to the distance separating 
the intermediate zone 2c from the lower hinge 
point 2a and to the distance separating the upper 
end 2b from the lower hinge point 2a. 

40 As can be easily seen from Figures I to 3, 
when the seat S is moved forward, for example, 
from the most rearward position of Figure I to the 
most forward position of Figure 2, there is pro- 
duced, in addition to a forward tilting movement of 

45 the cushion C which produces the raising of the the 
rear area C B , a reduction of the overall length of 
the upper surface C of the cushion. Indeed, during 
the forward displacement of the seat S, the back D 
moves further forward than the cushion C. 

so On the other hand, when the seat S is moved 
back, the cushion C is subject to a backward tiling 
movement, which produces a lowering of the rear 
area C B , and, at the same-time, the useful length of 
the upper surface of the cushion C is increased as 

55 the back D moves back to a greater extent than the 
cushion C. 
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Naturally, as the back D is supported by the 
arms 2 disposed at its two sides, the swinging of 
the arms consequent upon the movement of the 
cushion C produces a swinging of the back D 
which would tend to close forwardly when the seat 
S is moved forward, and open backwardly when 
the seat S is moved forward. 

The adjustment device according to the inven- 
tion, however, permits this induced swinging move- 
ment to be counteracted so that the back D retains 
a practically constant orientation relative to the 
structure of the motor vehicle during the longitudi- 
nal adjustment movement of the seat At the same 
time, there is also a provision for the possibility of 
swinging the back D- while holding the cushion C In 
fixed position, so as to enable the motorist to 
adjust the position of the back D to adapt it to his 
anthropometric characteristics and to his driving or 
travelling attitudes and tastes. 

The heart of the adjustment device according 
to the invention is constituted by a motor 3, nor- 
mally an electric motor, mounted on the cross 
member T beneath the cushion C. 

The motor 3 can be rotated in two senses by 
the actuation of two push-buttons 4 and 5 disposed 
on one of the sides of the seat S in a position 
easily accessible to the person occupying the seat. 

By means of a coupling member 6 which can 
be selectively disengaged by acting on a push- 
button 7 disposed adjacent the push-buttons 4 and 
5, the motor 3 acts on a transmission mechanism 8 
for causing the displacement of the cushion C in a 
longitudinal direction relative to the motor vehicle. 

In the example illustrated, reference has been 
made -purely as an example -to a transmission 
mechanism comprising a worm screw 9 driven in 
rotation by the motor 3 through the coupling 6 and 
cooperating with a female thread 10 provided in a 
flange II secured below the cushion C. 

Therefore, the arrangement is such that for- 
ward movement of the cushion is produced by 
rotation of the motor 3 in one direction, and rear- 
ward movement of the cushion C is produced by 
rotation of the motor 3 in the opposite direction. 

As stated, this is a matter of a deliberately 
simplified illustration. 

In particular, it may be advantageous to re- 
verse the relative positions of the motor 3 and the 
flange II, mounting the motor 3 on the cushion C 
and providing the reaction flange II on the structure 
of the motor vehicle, for example, making the 
flange II in the form of a cross member which 
extends to connect the swing arms I. 

The coupling member 6 is constituted, for ex- 
ample, by a gear with frontal teeth which can be 
brought selectively into a disengaged position by 
the actuation, through the push-button 7, of an 


electro-magnet fitted inside the member 6. This is 
a coupling device configuration already currently 
used in engineering and a more detailed descrip- 
tion is not therefore necessary. 

5 Another transmission mechanism, also con- 

trolled by the motor 3, is generally indicated 12. 

In one possible embodiment, the mechanism 12 
may be constifuted by a flexible, "power-type 0 
drive cable (that is, a flexible drive cable which can 

to transmit a rotational movement about Its longitudi- 
nal direction) which causes the rotation of another 
worm screw 13 fitted to one of the sides of the back 
D adjacent the point 2b where the back 0 is hinged 
to the upper end of the arm 2 with the ability to 

T5 pivot about a horizontal axis. 

As shown better in the larger-scale view of 
Figure 4, the worm screw 13 may be held by 
supports 14 mounted on a plate 15 fixed rigidly to 
one of the sides of the back D. 

20 On the other hand, a toothed wheel or, more 
simply, a toothed sector, indicated 16, is fixed rela- 
tive to the arm 2 and is provided with teeth 17 
meshing with the worm screw 13. 

The back D can therefore be oriented relative 

25 to the arm 2, but the orienting movement is op- 
posed by the mechanism made up of the worm 
screw 13 and the toothed sector 17. 

The orienting of the back D relative to the arm 
2 can be achieved only through a rotation of the 

30 worm screw 13 and a corresponding displacement 
of the plate 15 (and therefore of the back D) relative 
to the toothed sector 16 fixed to the arm 2. 

The operating directions and transmission ra- 
tios of the first transmission mechanism 8 and of 

35 the second transmission mechanism 12 are deter- 
mined (in dependence on the dimensions and 
therefore the paths of movement of the parts on 
which they act) in such a manner that, when it is 
actuated in either of the two directions of operation, 

40 the motor 3 causes through the mechanism 8 a 
longitudinal displacement of the cushion C and a 
consequent pivoting of the arm 2 by an angle of an 
amplitude a , and the second mechanism (2 causes 
a relative rotation of the back D relative to the arm 

45 2 of an amplitude-a , that is a rotation of an equal 
amplitude and opposite direction to the rotation 
imparted to the arm 2. 

In this way, the tilting movement of the back D 
caused by the pivoting of the arm 2 described 

so above is fully compensated and the back D retains, 
during the adjustment movement of the seat S in a 
longitudinal direction relative to the direction of the 
motor vehicle, a substantially constant orientation 
relative to the structure of the vehicle. 

55 


4 
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By acting on the push-button 7, the person 
occupying the seat S may put the gear of member 
6 into the disengaged position. Thus, the rotation of 
the motor 3 is transmitted only to the mechanism 
12 which acts upon the back. 5 

The cushion C and the arm 2 (and therefore 
the seat overall) stay in a fixed longitudinal position 
relative to the structure of the motor vehicle but, as 
shown diagrammatically by the broken and chain 
lines In Figure 3, the back D may be pivoted 10 
forwardly or rearwardly at will (in dependence on 
the sense of rotation of the motor 3) so as com- 
pletely to adapt the position of the back D to the 
anthropometric characteristics and the driving or 
travelling habits and tastes of the person occupying 15 
the seat. 

Upon the release of the push-button 7, the 
member may be returned to its engaged position, 
restoring the conditions of operation in which the 
motor 3 makes It possible to adjust the longitudinal 20 
position of the seat S. 


Claims 

25 

I. A motor-driven adjustment device for motor 
vehicle seats (S) having a cushion (C) displaceable 
longitudinally relative to the structure of the vehicle 
and a back (0) selectively orientable relative to the 
cushion (C), characterised in that it comprises: 30 
-at least one swing arm (2) with a lower point (2a) 
of hinging to the structure of the vehicle (P), an 
upper point (2b) of hinging to the back (D), and an 
intermediate point (2c) of hinging to the cushion 
(C); " 35 

-a selectively actuable motor unit (3); 
-a first motion transmission mechanism (8) inter- 
posed between the motor unit (3) and the cushion - 

(C) of the seat (S). for causing, as a result of the 
actuation of the motor unit (3), the longitudinal ao 
movement of the cushion (C) relative to the struc- 
ture of the vehicle (P) and a consequent angular 
displacement of the swing arm (2) relative to the 
structure of the vehicle (P); 

-a second motion transmission mechanism (12) in- 45 
terposed between the motor unit (3) and the back - 

(D) of the seat (S), for causing, as a result of the 
actuation of the motor unit (3), an angular displace- 
ment of the back (D) relative to the swing arm (2) 
substantially identical and opposite to the conse- 50 
quent angular displacement of the swing arm (2) 
relative to the structure of the motor vehicle (P), so 

as to keep the back (D) in a substantially constant 
orientation relative to the structure of the motor 
vehicle (P), and 55 
-disengagement means (6) for the selective separa- 
tion of the first motion transmission mechanism (8) 
from the motor unit (3) so as to cause, as a result 


of the actuation of the motor unit (3), the orientation 
of the back (D) relative to the swing arm (2) and 
the cushion (C) held in a fixed position relative to 
the structure of the motor vehicle (P). 

2. An adjustment device according to Claim I, 
characterised in that the motor unit is an electric 
motor (3). 

3. An adjustment device according to Claim I 
or Claim 2, characterised in that the first (8) and 
second (12) motion transmission mechanisms each 
comprise a worm screw (9, 13) which can be driven 
in rotation by the motor unit (3). 

4. An adjustment device according to Claim 3, 
characterised in that the second motion transmis- 
sion mechanism (12) includes a toothed sector (16) 
cooperating with the worm screw (13) of the second 
mechanism (12), the toothed sector (16) and the 
worm screw (13) being mounted respectively on 
one and the other of the swing arm (2) and the 
back (D) of seat (S). 

5. An adjustment device according to Claim 3 
or Claim 4, characterised in that the second motion 
transmission mechanism (12) includes a flexible ca- 
ble for transmitting a rotational movement between 
the motor unit (3) and the worm screw (3) of the 
second motion transmission mechanism. 

6. An adjustment device according to any one 
of Claims I to 5, characterised in that, between the 
motor unit (3) and the second motion transmission 
mechanism (8), there is disposed a gear coupling 
device (6) selectively movable (7) into a disen- 
gaged position. 
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